Introduction: Doxorubicin is a highly effective anticancer agent with serious cardiotoxic effects. Hypertension is considered as a major risk factor for doxorubicin cardiotoxicity. It should be noted that about one-third of cancer patients have hypertension, and melatonin can have cardio-protective effects. The present study aimed to further investigate the possible beneficial effects of melatonin co-administration to perindopril against doxorubicin cardiotoxicity in hypertensive rats. Method: Rats were randomly assigned to naïve group and N-Omega-Nitro-L-Arginine Methyl Ester Hydrochloride (L-NAME) hypertensive group. L-NAME group was further subdivided into untreated, doxorubicin, doxorubicin / perindopril, doxorubicin/melatonin and doxorubicin/ perindopril / melatonin subgroups. Cardiac functions, CK-MB, malondialdehyde, superoxide dismutase (SOD), tumor necrosis factor-α (TNF-α), transforming growth factor-β (TGF-β), and cardiac percentage area of collagen fibers were evaluated. Results: Combining melatonin with perindopril to doxorubicin produced significant decreases in left ventricular end diastolic pressure, malondialdehyde, TNF-α, and TGF-β. It resulted in significant increases in left ventricular dP/dtmax and SOD, in addition to apparent improvement in cardiac histopathology with a significant decrease in percentage area of collagen deposition compared to perindopril alone. Conclusion: Co-administration of melatonin to perindopril in hypertensive rats who received doxorubicin alleviated doxorubicin cardiac toxicity more than using perindopril alone. These effects could be explained by the reported antihypertensive, anti-inflammatory, anti-oxidant, and antifibrotic effects of melatonin.
Introduction
ypertension has been identified as the most common comorbid condition reported in cancer registries (Jain and Townsend, 2007) . For example, 73% of the patients with diffuse large B-cell lymphoma had hypertension (Hershman et al., 2008) . Doxorubicin (DOX) is an anthracycline antibiotic with high anti-neoplastic activity to breast cancer, aggressive lymphomas, childhood solid tumors and soft tissue sarcomas (Volkova and Russell, 2011) . Anthracycline chemotherapy is still associated with a substantial risk of clinically silent or overt cardiotoxicity, even several years after the end of chemotherapy. African-American ethnicity, very young or very old age, diabetes, hypertension, very high or very low body weight, or severe co-morbidities showed increased risk for development of cardiotoxicity. So patients with ≥1 of the previously mentioned risk factors should be offered preventive means to reduce the risk of cardiotoxicity (Lotrionte et al., 2013) . Patients with hypertension showed a higher probability of developing DOX-induced heart failure (Hequet et al., 2004; Pinder et al., 2007; Szmit et al., 2014) . Indeed, studies have also shown hypertension to be a strong predictor for DOX-related congestive heart failure (Swain et al., 2003) with "an acceptable prognostic role" (Lotrionte et al., 2013) . In turn, this caused hypertensive patients to have more H delays in subsequent treatment, more reductions in DOX doses, and early discontinuation of chemotherapy (Szmit et al., 2014) . Accordingly, an aggressive effort to reduce hypertension in patients who are about to receive DOX should be considered (Hershman et al., 2008) .
The pathophysiology of cardiomyocyte injuries by hypertension and DOX may be related to oxidative stress, fibrotic and inflammatory processes (Kuriakose et al., 2016) . DOX is known to produce hydroxyl radicals, hydrogen peroxide and superoxide anions (Rajagopalan et al., 1988; Lee et al., 1991) . These reactive oxygen species (ROS) may modify cardiac metabolism and mechanics leads to cellular dysfunction and worsening of cardiac functions (Munzel et al., 2015) . ROS induced injury of membrane lipids is considered to be the most important factor responsible for the development of DOX-induced cardiotoxicity (Sarvazyan et al., 1995) . MDA which is a major lipid peroxidation end product may contribute to increased generation of free radicals and/or decreased activities of antioxidant defense system like super oxide dismutase (SOD). SOD scavenges superoxide radical by catalyzing its conversion into hydrogen peroxide and molecular oxygen (Zhou et al., 2006; Jia et al., 2009) . The developed oxidative stress results in myocardial necrosis and damage of the cardiac constituents (Rajadurai and Prince, 2006) . Subsequently, this myocardial damage leads to leakage of several biochemical markers in the plasma or serum like creatine kinase-MB (CK-MB) (Patel et al., 2010) .
The exact mechanisms on how hypertension affects the heart stress remain largely unexplored. Increased systemic vascular resistance stimulates the heart to augment its contractility in order to accommodate a higher afterload. The left ventricle undergoes concentric hypertrophy to compensate such higher mechanical demands. With cardiac remodeling, an increase in left ventricular mass and wall thickening would eventually lead to gradual decrease in contractility and filling properties, largely due to increased tissue fibrosis. Studies have implicated the role of angiotensin II, transforming growth factor-1 (TGF-1), and tumor necrosis factor (TNF-α) as the mediators of myocyte damage during the transition from compensated to decompensated heart failure (Testa et al., 1996, Hunter and Chien, 1999) . Administration of angiotensinconverting enzyme inhibitor showed significant efficacy and safety in reducing cardiotoxicity in high-risk cancer patients undergoing anthracycline treatment (Cardinale et al., 2006) . These drugs primarily reduce blood pressure, which, in turn, decreases the compensatory burden faced by the heart.
The pineal hormone melatonin (MT) is known to have both direct and indirect antioxidant actions as it attenuates lipid peroxidation and DNA degradation due to the direct scavenging of ROS and activation of DNA reparation enzymes. In other words, MT indirectly stimulates antioxidant properties. It has antiinflammatory action as it blocks transcriptional factors that induce pro-inflammatory cytokines (De Talamoni et al., 2014) .
The present study was designed to elucidate the possible beneficial effects of MT co-administration to perindopril regarding cardiac functions, myocardial damage, oxidative stress, inflammation and fibrosis, together with identification of histopathological changes resulted from doxorubicin administration in (L-NAME) hypertensive rats.
Materials and methods

Chemicals
Perindopril Arginine was purchased from Servier Industries Ltd. (France). MT (N-acetyl-5methoxytryptamine) supplied as white pills were purchased from Twinlab (USA) and N-Omega-Nitro-L-Arginine Methyl Ester Hydrochloride (L-NAME) purchased from Glentham, Life sciences, (UK). DOX hydrochloride (Adricin) was purchased from EIMC United Pharmaceuticals (Egypt). Urethane was purchased from Sigma Aldrich Chemicals (Germany). All were dissolved and diluted in distilled water.
Animals
Thirty-six male albino rats (weighting 200-250 g) were purchased from the National Research Institute (Cairo, Egypt) and housed in an animal room with 12 h light/dark cycle with free access to food and water. They were fed on rat chow. All animal procedures were carried out in accordance with the National Institute of Health guide for the care and use of laboratory animals (NIH Publication No. 85-23, revised 1996) and were approved by the Institutional Animal Ethics Committee for Ain Shams University, Faculty of Medicine (FWA 00001809).
Methods Induction of hypertension:
Hypertension was induced with daily oral administration of L-NAME (40 mg/kg/day) for 8 weeks by gastric gavage (Raja, 2010) . At the end of 5 th week of the experiment, the systolic blood pressure (SBP) was measured to ensure hypertension development and enrolment in the study.
Animal groups and drugs administration:
Rats were divided randomly into two main groups: Naive group (n=6) and L-NAME (hypertensive) group in which L-NAME was administered to the rats orally for 8 weeks for induction of hypertension. The latter group was further subdivided into 5 subgroups (6 animals each): untreated, DOX that received DOX (2.5 mg/kg/twice per week) by intraperitoneal injection; DOX/Perindopril (PD) that received perindopril (in its antihypertensive dose 5 mg/kg/day; Louise et al., 2005) by daily oral gavage; DOX/MT that received MT (10 mg /kg; Simko et al., 2014) by daily oral gavage; and DOX/PD/MT that received perindopril (5 mg/kg/day) and MT (10 mg /kg) by daily oral gavage. All drugs were administered daily for 3 weeks starting from the 6 th to 8 th week of the experiment. When MT or PD was given in combination with DOX, they were administered 3 h before DOX injection. MT dose was selected from previous works, such that it lowered blood pressure and protected the cardiovascular system against deleterious effect of hemodynamic overload (Mukherjee et al., 2012) with no sedative effects .
Outcome measures: Measurement of systolic blood pressure (SBP):
Non-invasive SBP measurement was done using the tail-cuff technique of Power Lab (NIBP, AD Instruments, and Australia). Measurement was carried out on conscious rats at three occasions of the experiment (Baseline, end of 5 th weeks and end of 8 th week).
Measurement of left ventricular end diastolic pressure (LVEDP) and left ventricular dP/dtmax:
At the end of the study, each rat was anesthetized by urethane (1.2g/kg) i.p. Then the animals were dissected according to a previous study (Wu et al., 2011) as follows. They were fixed and intubated, and an incision was done over the xiphoid process. The chest wall and diaphragm were cut through to expose the apex of the heart. A stab wound was made near the apex of the heart using a 25-30 gauge needle. After the removal of the needle, the catheter tip (Millar Mikro-Tip® pressure catheter) was inserted retrograde into the left ventricle. After stabilization of the signal for 10 min, the LVEDP and LV dP/dtmax were recorded. LV dP/dtmax (the maximal ascending rate of left ventricular pressure during left ventricular isovolemic relaxation) which is considered as an index for cardiac contractility. The catheter was connected to the cable of the pressure module of the Power Lab instrument.
Samples preparation
After hemodynamic measurements, blood samples were collected in test tubes from the aorta of each rat. Samples were subsequently centrifuged at 5000 r.p.m for 15 min, and the serum was stored at -80 °C until assayed. Heart homogenate was prepared according to the method described by a previous study (Noori et al., 2012) . Briefly, after cutting the samples and checking for weight, the phosphate buffer saline was added in the ratio of 4 g tissue for 16 mL of phosphate buffer (pH = 7.5). The homogenates were centrifuged at 2,000 r.p.m for 20 min at 4 °C, and the supernatant was frozen at -80 °C until analysis.
Creatine Kinase-MB (CK-MB) isoenzyme level in rat serum: CK-MB isoenzyme was determined by using a double-antibody sandwich enzyme-linked immunosorbent corresponding ELISA kit purchased from Shanghai Crystal Day Biotech Co., Ltd. CK-MB isoenzyme added to monoclonal antibody enzyme well which was pre-coated with rat CK-MB isoenzyme monoclonal antibody.
Malonyldehyde (MDA) level in heart homogenate: The MDA level was determined using diagnostic kits (Jiangchen, Nanjing, China) with a UVvisible spectrophotometer (Shimadzu, Kyoto, Japan) according to the manufacturer's instructions. Simply, it involved the reaction of one molecule of the malondialdehyde and two molecules of thiobarbituric acid to form a red MDA-thiobarbituric acid complex that can be quantified using the spectrophotometer at 535 nm wave length. Superoxide dismutase (SOD) level in heart homogenate: The SOD level was determined using a corresponding ELISA kit purchased from Cell Biolabs, Inc. (USA). The absorbance was read at 490 nm on a microplate reader.
Tumor necrosis factor-alpha (TNF-α) level in heart homogenate: The TNF-α was determined using rat TNF-α ELISA kit purchased from Quantikine® (USA). A monoclonal antibody specific for rat TNF-α was precoated onto a microplate. Standards control and samples were pipetted into the wells, and any rat TNF-α present was bound by the immobilized antibody. After washing away any unbound substances, an enzyme-linked polyclonal antibody specific for rat TNF-α was added to the wells. The sample values are then read off the standard curve, and the absorbance was measured at 450 nm.
Transforming growth factor-beta (TGF-β) level in heart homogenate: The TGF-β level was determined by using a corresponding ELISA kit purchased from Sigma-Aldrich Co. The heart samples were centrifuged for 20 minutes at 1000×g. The microtiter plate provided in this kit was pre-coated with an antibody specific to TGF-β. The color change is measured spectrophotometrically at a wavelength of 450 nm ± 10 nm.
Histopathological study of heart samples:
Heart specimens were collected at the end of the experiments. The wall of each heart was cut longitudinally, and the left ventricle was cut into small specimens fixed in 10% formal-saline for one week. This was followed by dehydration, clearing and embedding in paraffin. Serial sections were cut at a thickness of 5µm and subjected to hematoxylin & eosin staining and Masson's triple stain for detecting collagen fibers that appeared green in color.
Morphometric studies of histopathological sections:
Six different stained sections of the wall of the heart from six rats were examined in each group. Five high power fields/sections were chosen to measure the percentage area of collagen fibers in the myocardium. The sections were examined using an image analyzer Leica Q win V.3 program installed on a computer in the Histology Department Faculty of Medicine Ain Shams University. The computer was connected to Leica DM2500 microscope (Wetzlar, Germany).
Statistical Analysis:
Statistical analysis was carried out using Graph pad prism software program, version 5.0. (2007) (Inc., CA, USA). All values in the results were expressed as means ± SD. Statistical differences among groups were determined using one-way analysis of variance (ANOVA) followed by Tukey's multiple comparison test. But for blood pressure, two-way ANOVA test was used with Bonferroni's post-hoc test. P values < 0.05 were considered statistically significant.
Results
Effect on systolic blood pressure (SBP):
Table (1) shows that there were insignificant differences in baseline (day 0) SBP recordings among all rat groups. After 5 weeks of L-NAME administration, there was a significant increase in SBP in all named groups before any drug administration when compared to their baseline (day 0) recording. L-NAME untreated rats exhibited insignificant increase in the 8 th week compared to the 5 th week. DOX administration for 3 weeks resulted in a significant decrease in SBP to 5 th week. Rats who received PD, MT and PD/MT in concomitant with DOX showed a significant decrease in their SBP by when compared to their 5 th week recordings. In addition, there was insignificant difference in SBP in DOX/PD/MT treated rats in comparison to DOX/PD treated rats.
Effect on LVEDP and Left Ventricular dP/dtmax :
As depicted in figure (1 A & B) , L-NAMEuntreated and DOX administered rats showed a significant increase in LVEDP and decrease in LV dP/dtmax in comparison to naive group by 25.5%, 57.98% and 52.3%, 84.7%, respectively. The hypertensive rats who received DOX exhibited a significant increase in LVEDP by 21.5% and decrease in LV dP/dtmax by 36.5% when compared with L-NAME-untreated rats. There was a significant decrease in LVEDP and a significant increase in LV dP/dtmax in DOX/PD and DOX/PD/MTtreated rats by 17.7%, 233.1% and 32.3%, 382.9%, respectively, in comparison to DOX rats. Meanwhile, DOX/MT insignificantly decreased LVEDP by 15.6% and significantly increased LV dP/dtmax by 354.9%. Furthermore, there was a significant decrease in LVEDP and an increase in LV dP/dtmax by 17.6% and 44.99%, respectively, in DOX/PD/MT-treated rats when compared to DOX/PD-treated rats.
Effect on CK-MB isoenzyme:
As shown in figure (1-C) , hypertensive untreated rats and DOX rats exhibited a significant increase in CK-MB isoenzyme by 161.5% and 235.9%, respectively, when compared to naive rats. The DOX subgroup showed increased CK-MB isoenzyme level by 28.4% over untreated subgroup. Administration of PD and MT either alone or in combination to DOX significantly decreased CK-MB isoenzyme by 65%, 38.5%, and 36.5%, respectively, in comparison to DOX rats. There was an insignificant difference in CK-MB isoenzyme in DOX/PD/MT treated rats in comparison to DOX/PD rats.
Effect on MDA and SOD:
As shown in figure (2 A & B) , hypertensive untreated and DOX rats exhibited a significant increase in MDA and decrease in SOD by 169.6%, 55.8% and 248%, 71.9%, respectively, as compared to naive group. A notable significant increase in MDA by 29.1% and a decrease in SOD by 57.4% were observed in DOX subgroup when compared to L-NAME untreated rats. Administration of PD and MT either alone or in combination to DOX significantly decreased MDA and increased SOD by 51.4%, 48.9%, 65% and 148.5%, 104.5%, 208.4%, respectively, in comparison to DOX rats. It is worthy to mention that DOX/PD/MT rats showed a significant decrease in MDA by 27.97% and an increase in SOD by 24.1% when compared to DOX/PD rats. Effect on TNFα: Figure 2 -C shows that hypertensive untreated and DOX rats exhibited a significant increase in TNF-α by 123.5% and 203.9%, respectively, as compared to naive group, with significant increase in DOX by 35.96% compared to untreated subgroup. Administration of PD and MT either alone or in combination to DOX significantly decreased TNF-α by 46.97%, 46.77%, 61.1%, respectively, in comparison to DOX subgroup. Furthermore, there was a significant decrease in TNF-α in DOX/PD/MT subgroup by 26.6% in comparison to PD subgroup.
Effect on TGF-β:
As shown in figure 2-D, untreated hypertensive rats and DOX rats exhibited a significant increase in TGF-β by 491% and 666.2%, respectively, as compared to the naive group with a significant increase in DOX by 29.7%. Administration of PD and MT either alone or in combination to DOX significantly decreased TGF β by 63.2%, 65.3%, 81.1%, respectively, in comparison to DOX rats. There was a significant decrease in TGF-β in DOX/PD/MT-treated rats by 48.5% in comparison to DOX/PD subgroup.
Histopathological changes in heart tissues: I. Hematoxyline and Eosin stain:
Examination of stained sections by light microscopy of naive group revealed that the myocardium was formed of branching and anastomosing acidophilic cardiac muscle fibers with large, oval and vesicular nuclei. Nuclei of connective tissue cells in between the cardiac muscle fibers were observed to be flat and darkly stained (figure 3-A). The stained sections of L-NAME untreated and DOX subgroups showed extravasated blood cells between cardiac muscle fibers. Some fibers showed pyknotic nuclei while others were disrupted, fragmented and widely separated (figures 3-B & C). The stained sections of DOX/PD subgroup revealed some areas with congested interstitial blood capillaries between muscle fibers (figure 3-D), while those of DOX/MT subgroup showed some cardiac muscle fibers to be disorganized with widening of interstitial spaces (figure 3-E). The stained sections of DOX/PD/MT subgroup showed the cardiac muscle fibers to be slightly disorganized with mild spacing and extravasated blood cells (figure 3-F).
II. Masson's trichrome stain:
Sections of naive normal rats showed few collagenous fibers surrounding cardiac muscle fiber ( figure 4-A) . The stained sections of untreated and DOX subgroups showed a marked increase in the amount of collagen fibers between disorganized, fragmented muscle fibers ( figure 4-B & C) while the sections of DOX/PD subgroup showed a moderate amount of collagen fibers around blood capillaries and between cardiac muscle fibers ( figure 4-D) . Moreover, stained sections from DOX/MT subgroup showed moderate amount of collagen fibers between disorganized muscle fibers (figure 4-E) while that of DOX/PD/MT subgroup showed mild amount of collagen fibers between regularly arranged muscle fibers (figure 4-F).
III. Morphometric analysis:
Notably, the percentage areas of collagen fibers were significantly increased in hypertensive untreated and DOX animals by 602.5% and 772%, respectively, compared to naive rats with a significant increase by 24.23% in DOX animals compared to untreated subgroup. Meanwhile, the administration of PD and MT either alone or in combination to DOX significantly decreased the percentages area of collagen fibers by 54.02%, 51.62%, 82.96%, respectively, in comparison to DOX rats. Furthermore, there was a significant decrease in percentage areas of collagen fibers in DOX/PD/MT by 62.99% in comparison to DOX/PD (Table 2) . 
Discussion
In the present study, DOX administration to hypertensive rats showed a decrease in SBP, increase in LVEDP and decrease in LV dP/dtmax, denoting a reduction in cardiac functions especially myocardial contractility. These findings are in accordance with previous studies (Warpe et al., 2015; Gandhi et al., 2013) . These changes were associated with development of oxidative stress as evidenced by a decrease in SOD levels, increase in MDA and myocardial damage which was evidenced by a significant increase in serum CK-MB. The heart's unique vulnerability to oxidative stress has given this aspect of DOX-induced cardiomyopathy an overwhelming prominence in the literature (Octavia et al., 2012) . The cardiac oxidative stress promotes the development of cardiac fibrosis by upregulating TGF-β expression, which subsequently enhances cardiac collagen synthesis and suppresses collagen degradation in hypertensive rats. This is evidenced by increased cardiac percentage area of collagen fibers deposition in the present study (Zhao et al., 2008; Al-Shabanah et al., 2012) , along with an increased level of cardiac TNF-α ( Pecoraro et al., 2016) . All of these findings lead to significant cardiac pathology and increased mortality (Octavia et al., 2012) . Agents that can prevent or attenuate fibrotic reactions may prove to be important additions to the therapeutic aims for managing patients at risk with the goal of early intervention before fibrosis (Feldman et al., 2016) .
In accordance with Mukherjee and his colleagues (2012), MT administration produced significant antihypertensive effect with increased cardiac contractility. Co-administration of MT to PD in rats who received DOX produced a significant decrease in SBP and better control of cardiac hemodynamics in comparison to PD alone. The antihypertensive effect of MT could be explained in part by the activation of MT receptors on endothelial cells. This could also trigger the formation of nitric oxide (NO), whose vasodilatory potential could overwhelm the MTdependent contraction of smooth muscle cells (Paulis and Simko, 2007) . As a result, the antihypertensive effect of MT is less pronounced in L-NAME-induced NO-deficient hypertension compared with other studies on spontaneously hypertensive rats ( Pechanova et al., 2007; Simko et al., 2009 ). This could be related to the L-NAMEinduced blockade of endothelial nitric oxide synthase (eNOS) activity that might have disabled MT from improving the NO pathway. Thus, some data support the idea that augmentation of NO-signaling plays an important role in the antihypertensive action of MT (Paulis and Simko, 2007) . However, the antihypertensive effect of MT is mediated by other mechanisms including a direct hypothalamic effect, a lowering of catecholamine levels, and most importantly, its antioxidant properties, which contribute to better vascular functions and blood pressure regulation (Tengattini et al., 2008; Pechanova et al., 2014) . Besides, MT could apparently potentiate acetylcholine effects by central MT receptor stimulation (Weekley, 1995) . Furthermore, chronic administration of MT decreased the blood pressure, inhibited the sympathetic activity, restored cardiac β-adrenoceptor function, and improved baroreflex (Girouard et al., 2004) . In healthy young men, MT reduced the SBP along with norepinephrine levels and reduced blood pressure and pulse wave velocity in association with the attenuation of sympathetic tone (Yildiz et al., 2006) .
MT is a powerful antioxidant which can limit damage in cardiovascular disease ( Yang et al., 2014) , and a lot of studies have demonstrated that MT influences antioxidant enzyme activities after the administration of free radical generating substances (Rodriguez et al., 2004) . It has direct and indirect antioxidant actions as it attenuates lipid peroxidation with a decrease in MDA level and DNA degradation due to direct scavenging of both ROS and activation of DNA reparation enzymes. Indirectly, MT has antioxidant actions through stimulation of enzyme activation like SOD (Şehirli et al., 2013; De Talamoni et al., 2014) . In a model of pulmonary hypertension (Maarman et al., 2015) , it was found that plasma SOD activity was increased by chronic daily administration of MT either as a preventive or a curative treatment.
In agreement with the current study, a previous study (Patel et al., 2010) reported that pretreatment of MT resulted in reduced activity of CK-MB enzyme in serum in a model of isoproterenol-induced heart failure. Thus, MT could maintain membrane integrity, thereby, restricting the leakage of these enzymes.
Co-administration of MT and PD to DOX produced better control of inflammatory and fibrotic reactions than PD alone by significant decreases in TNF-α, TGF-β and percentage area of cardiac fibrosis.
The anti-inflammatory and antifibrotic effects of PD have been reported previously (Madej et al., 2009; Toblli et al., 2005) . The anti-inflammatory mechanism of MT could decrease the NF-κB expression in endothelial cells of spontaneously hypertensive rats (Tamura et al., 2009) . It mediated this effect through the regulation of gene transcriptional and translational levels in human vascular smooth muscle cell (Shi et al., 2012) . MT significantly attenuated the cardiac fibrosis by lowering the mRNA expression of genes associated with cardiac hypertrophy, especially TGF-β in the hypoxic rats (Yeung et al., 2015) . The antifibrotic effect of MT was also demonstrated in a model of L-NAME-induced hypertension and in a model of combined continuous light exposure and L-NAME administration (Paulis et al., 2009; Simko et al., 2010) . As mentioned before, the antifibrotic effect of MT could be attributed to not only its ability to decrease TGF-β but also its powerful antioxidant properties (Al-Shabanah et al., 2012).
Conclusion
Co-administration of MT and PD in hypertensive rats received DOX alleviated DOX cardiac toxicity more than using PD alone. These effects could be explained by the reported antihypertensive, anti-inflammatory, antioxidant, and anti-fibrotic effects of MT. Accordingly, it would be valuable to test MT in clinical trials for prevention of possible heart damage associated with DOX in hypertensives. Declarations:  Competing interests: The authors declare that they have no competing interests.  Funding: Self-funded research  Acknowledgements: Not applicable
